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(54) PHYSICAL INFORMATION SORTING DEVICE USING INDUCTIVE LEARNING AND 
PHYSICAL INFORMATION SORTING RULE GENERATION METHOD USING 
INDUCTIVE LEARNING 

(57)Abstract: 

PURPOSE: To automatically and accurately 
generate the sorting rules of feature information 
relating to optional physical information relating to 
the sorting technique of the physical information 
such as a technique for sorting pictures for which 
skin surfaces are image picked up by the ages of 
skin. 

CONSTITUTION: At the time of learning, an 
inductive learning part 1 06 lets a picture input 
part 101 and a feature parameter extraction part 
103 extract the sets of plural feature parameter 
pairs 104 corresponding to the plural skin 
surfaces for learning belonging to respective 
sorting classes as the set of positive examples 
belonging to the respective sorting classes 
corresponding to the respective plural sorting 
classes. Then, the inductive learning part 106 generates the sorting rules corresponding 
to the respective sorting classes for satisfying the positive examples included in the 
respective sorting classes and not satisfying the positive examples included in the 
sorting class other than the respective sorting classes by an inductive learning 
processing. At the time of sorting, a sorting part 108 uses the sorting rules and outputs 
the sorting classes corresponding to the feature parameter pairs 104 as sorting class 
recognition output 1 09. 
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[Claim(s)] 

[Claim 1] It corresponds to each of two or more classification classes at a description 
information extract means to extract the description information from physical 
information, and the time of study. Said description information extract means is made to 
extract the set of two or more description information corresponding to the physical 
information for two or more study belonging to this each classification class as a set of 
the positive instance belonging to this each classification class. An inductive study 
means to be a classification code corresponding to this each classification class, and to 
generate the classification code with which the positive instance which fulfills the 
positive instance included in this each classification class, and is included in 
classification classes other than this each classification class is not filled by inductive 
study processing, By making said description information extract means extract the 
description information corresponding to the physical information inputted at the time of 
a classification, and applying this description information to the classification code 
corresponding to said each classification class generated by said inductive study means 
Phys.cal information classification equipment using the inductive study characterized by 
having a classification means to recognize the classification class to which said physical 
information inputted belongs. 

[Claim 2] Corresponding to each of two or more classification classes, the set of two or 
more description information corresponding to the physical information for two or more 
study belonging to this each classification class is extracted as a set of the positive 
instance belonging to this each classification class. The physical information 
classification code generation method using the inductive study which is a classification 
code corresponding to this each classification class, and is characterized by what 
inductive study processing generates for the classification code with which the positive 
instance which fulfills the positive instance included in this each classification class and 
is included in classification classes other than this each classification class is not filled 
[Claim 3] A description information extract means to extract the description information 
which shows the image-description from the image information which is physical 
information, Said description information extract means is made to extract the set of two 
or more description information corresponding to the image information for two or more 
study which belongs to this each classification class corresponding to each of two or 
more classification classes at the time of study as a set of the positive instance 
belonging to this each classification class. An inductive study means to be a 
classification code corresponding to this each classification class, and to generate the 
classification code with which the positive instance which fulfills the positive instance 
included in this each classification class, and is included in classification classes other 
than th.s each classification class is not filled by inductive study processing. By making 
said description information extract means extract the description information 
corresponding to the image information inputted at the time of a classification and 
applying this description information to the classification code corresponding to said 
each classification class generated by said inductive study means Physical information 
classification equipment using the inductive study characterized by having a 
classification means to recognize the classification class to which said image information 
inputted belongs. 
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[Claim 4] The set of two or more description information which it corresponds to the 
image information which is the physical information for two or more study belonging to 
this each classification class corresponding to each of two or more classification classes, 
and shows the image-description is extracted as a set of the positive instance belonging 
to this each classification class. The physical information classification code generation 
method using the inductive study which is a classification code corresponding to this 
each classification class, and is characterized by what inductive study processing 
generates for the classification code with which the positive instance which fulfills the 
positive instance included in this each classification class, and is included in 
classification classes other than this each classification class is not filled. 
[Claim 5] A description information extract means to extract the description information 
about the configuration on said front face of the skin from the image information which is 
the physical information which picturized the skin front face, Said description information 
extract means is made to extract the set of two or more description information 
corresponding to the image information for two or more study which belongs to this each 
classification class corresponding to each of two or more classification classes at the 
time of study as a set of the positive instance belonging to this each classification class. 
An inductive study means to be a classification code corresponding to this each 
classification class, and to generate the classification code with which the positive 
instance which fulfills the positive instance included in this each classification class, and 
is included in classification classes other than this each classification class is not filled 
by inductive study processing, By making said description information extract means 
extract the description information corresponding to the image information inputted at 
the time of a classification, and applying this description information to the classification 
code corresponding to said each classification class generated by said inductive study 
means Physical information classification equipment using the inductive study 
characterized by having a classification means to recognize the classification class to 
which said image information inputted belongs. 

[Claim 6] The set of two or more description information which corresponds to the image 
information which is the physical information which picturized the skin front face for two 
or more study belonging to this each classification class corresponding to each of two or 
more classification classes, and is related with the configuration on said front face of the 
skin is extracted as a set of the positive instance belonging to this each classification 
class. The physical information classification code generation method using the inductive 
study which is a classification code corresponding to this each classification class, and is 
characterized by what inductive study processing generates for the classification code 
with which the positive instance which fulfills the positive instance included in this each 
classification class, and is included in classification classes other than this each 
classification class is not filled. 

[Claim 7] Said description information extract means is the physical information 
classification equipment using inductive study given in claim 1 characterized by what the 
information given from the outside is outputted for as one of said the description 
information thru/or any 1 term of 6, or a physical information classification code 
generation method using inductive study. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the classification technique of physical 
information including the technique of classifying the image which picturized the skin 
front face according to skin age. 
[0002] 

[Description of the Prior Art] The technique of classifying physical information, such as 
image information and speech information, is applied to various technologies. 
[0003] For example, classifying the shape of surface type of human being's skin is 
performed, a partition division is carried out by the thin slot of a large number called a 
leather slot, and the leather slot in a skin front face — leather — the colliculus called a 
hill, the pore which exists in a part for the intersection of a leather slot exist, and they 
change in response to the physiological effects of the metabolic turnover of the skin etc 
[0004] Therefore, a skin surface type-like classification serves as an index forjudging 
change by the description of the skin, skin quality, and those aging, and the index offers 
useful information in fields, such as a therapy of the skin, a diagnosis, and cosmetics 
health. 

[0005] In order to classify the shape of skin surface type, it is necessary to extract the 
description information from a skin front face first. As the technique of a skin surface 
type-like feature extraction, templating of the skin front face is carried out by silicone 
rubber etc., a skin surface replica (negative replica) is created, and there is an approach 
human being observes it with an optical microscope. 

[0006] A skin surface replica is scanned by the sensing pin, using a surface roughness 
meter as the 2nd technique of a skin surface type-like feature extraction, it asks for the 
height of the peak of boom hoisting, a number, a peak area, etc. from the boom-hoisting 
value signal acquired as a result, and there is a method of judging extent of the 
irregularity of a skin surface replica side. 

[0007] There are the following approaches as the 3rd technique of a skin surface 
type-like feature extraction. That is, a skin front face or a skin surface replica side is first 
illuminated from the direction of plurality, for example, three directions. Next, the 
lightness value (pixel value) for every pixel which constitutes the image about each 
lighting image is calculated by picturizing a field with a television camera through an 
optical microscope for every lighting, and changing the image pick-up signal into digital 
image data. And to the lightness data obtained by making it such, by performing digital 
image processing, a geometric feature parameter is extracted and let it be the skin 
surface type-like description information. 

[0008] There are the following approaches as the 4th technique of a skin surface 
type-like feature extraction. That is, a skin front face or a skin surface replica side is first 
illuminated from the direction of plurality, for example, three directions. Next, the 
lightness value for every pixel which constitutes the image about each lighting image is 
calculated by picturizing a field with a television camera through an optical microscope 
for every lighting, and changing the image pick-up signal into digital image data. Then. 
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based on the lightness value acquired from the information and each digital image data of 
the lighting direction, the inclination of the shape of skin surface type in each pixel 
location is extracted as a three-dimension configuration on the front face of the skin. 
And based on the inclination, the description information about the shape of skin surface 
type is extracted. 

[0009] The shape of skin surface type is classified based on the description information 

on the shape of skin surface type extracted by the above various technique. 

[0010] 

[Problem(s) to be Solved by the Invention] However, conventionally, in order to classify 
the shape of skin surface type based on the description information on the shape of such 
skin surface type, the expert needed to determine the classification code about the 
description information by trial-and-error, after having full knowledge of the property of 
the description information. For this reason, determining the optimal classification code 
had the trouble of being difficult. 

[0011] Such a trouble had the same trouble, not only a skin surface type-like 
classification but when the classification code of the description information about the 
physical information was determined in the classification of various physical information, 
such as image information and speech information. 

[0012] This invention aims at it being automatic and accurate and enabling generation of 
the classification code of the description information about the physical information on 
arbitration. 
[0013] 

[Means for Solving the Problem] This invention first has a description information extract 
means (the description electrical-parameter-extraction section 103) to extract the 
description information (feature-parameter group 104) from physical information. This 
physical information is still more specifically image information and the image information 
which picturized the skin front face. In this case, the description information is the 
description information which shows for example, the image-description, and the 
description information (the leather slot parameter 213, pore parameter 215, etc.) still 
more specifically concerning the configurations on the front face of the skin (a leather 
slot, pore, etc.). 

[0014] Next, the description information extract means is made to extract the set of two 
or more description information corresponding to the physical information for two or 
more study which belongs to each classification class corresponding to each of two or 
more classification classes at the time of study as a set of the positive instance 
belonging to each classification class. It is a classification code corresponding to each 
classification class, and has an inductive study means (inductive study section 106) to 
generate the classification code with which the positive instance which fulfills the 
positive instance included in each classification class, and is included in classification 
classes other than each classification class is not filled by inductive study processing. 
Here, a classification class is the age of human being who has the skin corresponding to 
image information. 

[0015] Furthermore, it has a classification means (classification section 108) recognize 
the classification class to which the physical information as which a **** is inputted 
belongs, by making the description information extract means extract the description 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. ^document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

information corresponding to the physical information inputted at the time of a 
classification, and applying the description information to the classification code 
corresponding to each classification class generated by the inductive study means. 
[00 16] 

[Function] An inductive study means can generate a classification code which classifies 
the age on the picturized front face of the skin with an automatically and sufficient 
precision based on the physical information corresponding to physical information for 
iOOVlT' deSCripti ° n information about the configuration on the front face of the skin. 

[Example] Hereafter, it explains to a detail per example of this invention, referring to a 
drawing. 

<Whole configuration> drawing 1 is the whole example block diagram of this invention 
L0018] The image input section 101 consists of semiconductor memory which is 
expansion optical system, a CCD image sensor, an A/D converter, and main storage and 
memory apparatus, such as a hard disk drive unit which is an auxiliary storage unit or 
optical-magnetic disc equipment, and the microcomputer which controls these This 
image input section 101 outputs the skin surface image 102 which is digital image data by 
picturizing a skin front face. 

[0019] Next, the description electrical-parameter-extraction section 103 consists of a 
memory apparatus and a microcomputer which controls this. This description 
electrical-parameter-extraction section 103 computes the feature-parameter group 104 
which consists of a leather slot parameter 21 3 and a pore parameter 21 5 from the skin 
surface .mage 102 by the configuration shown in drawing 2 mentioned later. 
[0020] Next, it is made to input into the inductive study section 106 the 
feature-parameter group 1 04 outputted from the description 
electrical-parameter-extraction section 103 at the time of the inductive study 
mentioned later by the switch section 105. The inductive study section 106 consists of a 
memory apparatus and a microcomputer which controls this like the description 
electrical-parameter-extraction section 103. This inductive study section 106 generates 
a classification code 107 by obtaining the skin surface image 102 and the 
feature-parameter group 104 for study which the classification class (it mentions later) 
understands beforehand through the image input section 1 01 and the description 
electrical-parameter-extraction section 103. and performing inductive study processing 
to .t. This classification code 107 shows the regulation to which classification class the 
skin surface image 102 corresponding to that feature-parameter group 104 belongs 
when each feature parameter of the feature-parameter group 104 takes what kind of 
value. 

[0021] At the end. at the time of the classification activation mentioned later the 
feature-parameter group 104 outputted from the description 

electrical-parameter-extraction section 103 is inputted into the classification section 
108 by the switch section 105. The classification section 108 consists of a memory 
apparatus and a microcomputer which controls this like the description 
electrical-parameter-extraction section 103. This classification section 108 recognizes 
the classification class corresponding to the inputted feature-parameter group 104 
based on the classification code 107 set up from the inductive study section 106 and 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

outputs the classification class recognition output 109. This classification class is the 
class information whether the picturized skin front face belongs to human being of which 
age. 

<Explanation of the description electrical-parameter-extraction section 103> f next 
drawing 2 are the functional block diagrams of the description 

electrical-parameter-extraction section 103 of drawing 1 . This part consists of parts 
which consist of the binary-ized section 206 which performs extract processing of the 
part which consists of the fourier transducer 201 which performs pretreatment for 
removing a noise to the skin surface image 102, and emphasizing a leather slot, the 
filtering section 203, and the inverse Fourier transform section 204, and the leather slot 
parameter 213 and the pore parameter 215, the thinning section 208, the branch point 
extract section 210, the leather slot electrical-parameter-extraction section 212, and 
the pore electrical-parameter-extraction section 214. 

[0022] First, the fourier transducer 201 computes the spatial-frequency data 202 by 
performing fast-Fourier-transform processing to the skin surface image 102. This 
spatial-frequency data 202 expresses the information about the spatial frequency in the 
skin surface image 102, and the information about a phase. 

[0023] Next, the filtering section 203 performs filtering which leaves the direction 
component which has a big value, and a spatial-frequency component to this 
spatial-frequency data 202. And by performing a high-speed inverse Fourier transform to 
the output of the filtering section 203, a fine noise is removed and the inverse Fourier 
transform section 204 computes the emphasis skin surface image 205 with which the 
leather slot was emphasized. 

[0024] Here, the filtering section 203 performs the following filtering, for example. In the 
1 st filtering, only the spatial-frequency data 202 below a predetermined frequency are 
left behindhand other spatial-frequency data 202 are set to 0. Consequently, in the skin 
surface image 102, the fine noise which has a high spatial-frequency component is 
removable. 

[0025] In the 2nd filtering, the histogram of the value calculates according to the 
direction of [ on two-dimensional coordinate space ] to the spatial-frequency data 202. 
Next, predetermined number calculation of the direction which has typical peak value 
from the histogram is carried out. And only the spatial-frequency data 202 of 
predetermined within the limits are left behind from the data constellation on the 
direction centering on each computed direction, and the spatial-frequency data 202 of 
other range are set to 0. Since a leather slot generally has predetermined directivity in 
many cases, it can emphasize a leather slot by the 2nd above filtering. 
[0026] After performing both the 1 st or 2nd both [ either or ] which the filtering section 
203 mentioned above, when the inverse Fourier transform section 204 performs a 
high-speed inverse Fourier transform to the output of the filtering section 203, the 
emphasis skin surface image 205 is computed. 

[0027] Next, the binary-ized section 206 computes the binaryHzed skin surface image 
207 by performing binary-ized processing to the emphasis skin surface image 205 
obtained as mentioned above. In this binary-ized processing, for every Rhine of the 
emphasis skin surface image 205, the histogram of the lightness value of the pixel on that 
Rhine calculates, and the lightness value of each pixel on that Rhine is changed into 
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binary [ of 0 or 1 ] with the threshold calculated from that histogram. Such processing is 
performed about all Rhine of the emphasis skin surface image 205. 
[0028] Then, the thinning section 208 computes the thinning skin surface image 209 by 
performing thinning to the binary-ized skin surface image 207. In this thinning, thinning of 
the pixel width of face of the segment (henceforth a leather slot segment) by the leather 
slot on the binary-ized skin surface image 207 is carried out to 1 pixel by applying a 
predetermined image operation operator based on well-known thinning to the binary-ized 
skin surface image 207. 

[0029] The branch point extract section 210 extracts the branch point of a leather slot 
segment when thinning of [ on the thinning skin surface image 209 ] was carried out, and 
outputs it as branch point information 21 1. Here, the intersection of the leather slot 
segment by which thinning was carried out is extracted as the branch point. 
[0030] Based on the branch point information 21 1 extracted as mentioned above, the 
leather slot electrical-parameter-extraction section 212 extracts the leather slot 
parameter 213, and the pore electrical-parameter-extraction section 214 extracts the 
pore parameter 215 from the emphasis skin surface image 205 which is monochrome 
shade image outputted from the inverse Fourier transform section 204. And let the 
leather slot parameter 213 and the pore parameter 215 be the feature-parameter groups 
1 04 of drawing 1 . 

[0031] As a leather slot parameter 213, it is (1) shown below. - (9) Nine typical things are 
employable. 

(1) the average (2) of the hide depth of flute Standard deviation (3) of the hide depth of 
flute The number of leather slots (4) The average of the die length of a leather slot (5) 
Standard deviation of the die length of a leather slot (6) The average of the width of face 
of a leather slot (7) Standard deviation of the width of face of a leather slot (8) Leather 
slot pulse duty factor (9) The leather slot parameter 213 of each standard deviation of 
the direction of a leather slot is the following, and is made and computed. 
It is computed as the average and standard deviation of the lightness value in the same 
pixel location as the average of the hide depth of flute, and the pixel location of the 
leather slot segment which exists on the thinning skin surface image 209 on the standard 
deviation emphasis skin surface image 205 and by which thinning was carried out. 
[0032] It can be assumed that the lightness value of a leather slot corresponds to the 
hide depth of flute. And generally, since the hide depth of flute becomes shallow and 
becomes indistinct [ a leather slot ] with aging, human being s skin is important for 
evaluating the hide depth of flute as mentioned above. 

On the number thinning skin surface image 209 of a leather slot, it is computed as the 
number of the segments during the branch point based on the branch point information 
211. 

[0033] Generally, human being's skin is important for evaluating the number of leather 
slots as mentioned above with aging, in order that the number of leather slots may 
decrease. 

On the average of the die length of a leather slot, and the standard deviation thinning 
skin surface image 209, it is computed as the average and standard deviation of the 
number of pixels of a segment during the branch point based on the branch point 
information 21 1. 
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[0034] Generally, human beings skin is important for evaluating the die length of a 
leather slot as mentioned above with aging, since it becomes long [ the die length of a 
leather slot ]. 

It exists in the direction which intersects perpendicularly in the direction in each location 
of a leather slot segment centering on each pixel location on the leather slot segment 
which exists on the thinning skin surface image 209 on the average of the width of face 
of a leather slot and the standard deviation emphasis skin surface image 205, and by 
which thinning was carried out, and is computed as a number of a pixel of the averages 
and standard deviation which have a lightness value beyond a predetermined threshold. 
[0035] The width of face of a leather slot is important for evaluating the width of face of 
a leather slot as mentioned above with the hide depth of flute, since it becomes an index 
for getting to know the aging condition of human being's skin. 

It is computed as a ratio to the total number of pixels of the emphasis skin surface image 
205 of the total of the number of pixels which has a lightness value beyond the 
predetermined threshold which exists considering each pixel location on the leather slot 
segment which exists on the thinning skin surface image 209 on the leather slot pulse 
duty factor emphasis skin surface image 205, and by which thinning was carried out as a 
core. 

[0036] Generally, human beings skin is important for evaluating a leather slot pulse duty 
factor as mentioned above with aging, in order that the consistency of a leather slot may 
decrease. 

The leather slot segment which exists on the standard deviation thinning skin surface 
image 209 of the direction of a leather slot and by which thinning was carried out is 
approximated with the polygonal line, and it is computed as standard deviation of the 
inclination of the polygonal line. 

[0037] Generally, it is important for human being's skin to evaluate the direction of a 
leather slot as mentioned above in order to present the inclination for the homogeneity 
of the radial about a leather slot to be lost and for a leather slot to flow in the fixed 
direction with aging. 

[0038] Next, as a pore parameter 215, four typical things of (10) - (13) shown below are 
employable. 

(10) The pore parameter 215 of each average of the area of the standard deviation (13) 
pore of the depth of the average (12) pore of the depth of the number (11) pore of pore is 
the following, and is made and computed. 

The distance during the branch point based on several minutes stagnation-point 
information 21 1 on pore is computed as the number of the groups below a predetermined 
value (group of the branch point whose number is at least two). 

It is computed as the average of the depth of pore, the average of the lightness value of 
the pixel corresponding to the center of gravity of the group of the standard deviation 
above-mentioned branch point, and standard deviation. 

It is computed as a number of a pixel of the averages and standard deviation which have 
a lightness value beyond a predetermined threshold centering on the center of gravity of 
the group of the average above-mentioned branch point of the area of pore. 
[0039] Generally, in order to present the inclination for pore to serve as an index for 
getting to know the aging condition of human being s skin, for example, for the area of 
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pore to become large with aging, it is important to evaluate pore as mentioned above. 
[0040] As it explained above, the description electrical-parameter-extraction section 
1 03 of drawing 1 can compute the feature-parameter group 1 04 as the leather slot 
parameter 213 and a pore parameter 215. 

Explanation of the inductive study section 106>, next the inductive study section 106 of 
drawing 1 are explained to a detail. 

[0041] The inductive study section 106 generates a classification code 107 by obtaining 
the skin surface image 102 for the study which the classification class (it mentions later) 
understands beforehand, and the feature-parameter group 104 corresponding to it 
through the image input section 101 and the description electrical-parameter-extraction 
section 103, and performing inductive study processing as shown below to it. 
[0042] This classification code 107 is generated as a set of the inequality showing the 
range of the value which each feature parameter of the feature-parameter group 104 can 
take. The study approach that inductive study processing generates a general rule from a 
case set is said. In the example of this example, a classification code 107 is generated as 
a general rule from the set of the feature-parameter group 1 04 extracted from the skin 
surface image 102. 

[0043] Drawing 3 - drawing 6 are operation flow charts which show inductive study 
processing. The following processings are performed in step 301 of introduction and 
drawing 3 . That is, the image input section 101 first picturizes the skin surface image 
102 of two or more sheets for study to two or more skin front faces belonging to the 
classification class about one classification class. Next, the description 
electrical-parameter-extraction section 103 computes the feature-parameter group 104 
to each skin surface image 102. Each feature-parameter group 104 is made into the 
positive instance in the classification class. That is, two or more positive instances 
corresponding to the skin surface image 102 for study of two or more sheets will be 
acquired about one classification class. The above processing is similarly performed 
about two or more classification classes. Here, a classification class is the class 
information whether the picturized skin front face belongs to human being of which age, 
for example. 

[0044] Then, processing of steps 302 ( drawing 3 )-324 ( drawing 6 ) is processing which 
the inductive study section 106 performs. First, in drawing 3 , two or more positive 
instances belonging to one classification class by which processing is not made are 
chosen from the calculation results of step 301 at step 302. 
[0045] Next, at step 303, the positive instance group of the arbitration of the 
predetermined number which chooses every two of arbitration and is obtained out of the 
positive instance belonging to the classification class which was chosen at step 302, and 
by which current processing is carried out is chosen, the time of the number of 
selectable positive instance groups not fulfilling a predetermined number — the 
maximum — a selectable number of positive instance groups are chosen. The number of 
these selected groups is made into m pieces. 

[0046] At step 304, it is judged whether the positive instance which sets in whether 
several m of the positive instance chosen at step 303 is 0 and the classification class by 
which current processing is carried out, and is chosen above was lost. 
[0047] When the judgment of step 304 is YES. it shifts to processing of step 323 of 
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drawing 6 mentioned later, and generation of the classification code corresponding to the 
classification class processed now is ended. 

[0048] When the judgment of step 304 is NO, the minimum generalization processing is 
performed at step 305 about each of m positive instance groups chosen at step 303. two 
positive instance #1 contained in that positive instance group in this processing as 
shown in drawing 7 , and #2, i.e., two feature-parameter groups, # — per#[ 1 and ] 2 Each 
feature parameter f 1 , and f2, .... fn Each inequality which makes the value of the smaller 
one a lower limit and makes the value of the larger one a upper limit about each related 

data pair (v1, v1 (v2 and v2 ') (vn and vn ') is generated. And the set of those 

inequalities is computed as one classification code corresponding to the positive 
instance group. Here, they are a feature parameter f1, and f2, fn. For example, (1) 
mentioned above It is the predetermined thing suitably chosen among the leather slot 
parameter 213 shown by - (13), or the pore parameter 215. 

[0049] At step 306, it is inspected whether which positive instance (this is called 
negative instance over the classification class by which current processing is carried 
out) belonging to which classification classes other than the classification class by which 
current processing is carried out is included in each of m classification codes 
corresponding to m positive instance groups computed at step 305. 
[0050] At step 307, a classification code including at least one negative instance is 
eliminated based on the result of inspection of step 306. At step 308, it is judged whether 
the classification code which remained without being eliminated by step 307 exists. 
[0051] When the judgment of step 308 is NO, m classification codes corresponding to m 
positive instance groups computed at step 305 are not suitable as a classification code 
of the classification class processed now. For this reason, after the positive instance 
which constitutes m positive instance groups chosen at step 303 is removed from the 
set of the positive instance which belongs to the classification class by which current 
processing is carried out at step 31 1, step 303 is performed again. 
[0052] When the judgment of step 308 is YES, it is step 309 and the number of the 
positive instances belonging to the classification class which is contained in each 
classification code about each of the classification code which remained without being 
eliminated based on the result of processing of step 307, and is processed now is 
computed. 

[0053] At step 310, the classification code whose number of the positive instances 
included is max is computed as a provisional classification code based on the result of 
processing of step 309. The provisional classification code corresponding to the typical 
positive instance group which the classification code corresponding to the classification 
class by which current processing is carried out belongs to the classification class, and 
becomes from two positive instances by the processing so far is able to express. Then, it 
is expressed by the provisional classification code corresponding to the typical positive 
instance group which it is shown below, it makes and the classification code 
corresponding to the classification class by which current processing is carried out 
becomes from three positive instances which add another positive instance belonging to 
the classification class to two above-mentioned positive instances, and are acquired. 
[0054] First, following step 310 of drawing 3 , at step 312 of drawing 4 , it is a positive 
instance belonging to the classification class processed now, and the positive instance of 
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the arbitration of a predetermined number is chosen from positive instances other than 
two or more positive instances corresponding to the provisional classification code 
computed at step 310. the time of the number of selectable positive instances not 
fulfilling a predetermined number — the maximum — the positive instance of the 
selectable number is chosen. The number of this selected positive instance is made into 
m pieces. And m groups are chosen by putting together each of the m positive instance, 
and the provisional classification code computed at step 310. 

[0055] At step 313, it is judged whether the positive instance which sets in whether 
several m of the positive instance chosen at step 312 is 0 and the classification class by 
which current processing is carried out, and is chosen above was lost. 
[0056] When the judgment of step 313 is YES, after the provisional classification code 
which is step 314 and is acquired by the present is memorized as one partial 
classification code of the classification class processed now, it shifts to processing of 
step 323 of drawing 6 mentioned later, and generation of the classification code 
corresponding to the classification class processed now is ended. 
[0057] When the judgment result of step 313 is NO, in step 315, the minimum 
generalization processing is performed about each of m groups chosen at step 313. The 
positive instance first included in that group in this processing as shown in drawing 8 , It 
is attached to the provisional classification code included in a feature-parameter group 

and its group. Namely, each feature parameter f 1 , f2 fn The pair of the related data 

value and a lower limit (v1 and alpha 1), The value of the smaller one is made into a lower 

limit in each of (v2, alpha 2) (vn and alphan). Each feature parameter f 1 , and f2, .... fn 

Each inequality which makes the value of the larger one a upper limit in each of the pair 
(v1 and beta 1) of the related data value and a upper limit, (v2 and beta 2), (vn and 
betan) is generated. And the set of those inequalities is computed as one new 
classification code corresponding to the group. 

[0058] At step 316, it is inspected whether a negative instance is included in each of m 
new classification codes computed at step 315 like step 306. At step 317, a classification 
code including at least one negative instance is eliminated like step 307 based on the 
result of inspection of step 316. 

[0059] At step 318, it is judged whether the classification code which remained like step 
308, without being eliminated at step 317 exists. When the judgment of step 318 is NO, it 
shifts to processing of step 321 of drawing 5 mentioned later, and generation of one 
partial classification code (partial classification code mentioned later) corresponding to 
the classification class processed now is ended. 

[0060] When the judgment of step 318 is YES, it is step 319 and the number of the 
positive instances belonging to the classification class which is contained in each 
classification code and processed now about each of the classification code which 
remained like step 309 based on the result of processing of step 317, without being 
eliminated is computed. 

[0061] At step 320, the classification code whose number of the positive instances 
included is max is computed as a new provisional classification code like step 310 based 
on the result of processing of step 318. 

[0062] The classification code corresponding to the typical positive instance group which 
the classification code corresponding to the classification class by which current 
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processing is carried out becomes from three positive instances belonging to the 
classification class by the processing so far is able to express provisionally. 
[0063] After step 320 can make the number of the positive instances used for generation 
of the provisional classification code expressing the classification class processed now 
increase serially, when return and steps 312-320 are repeated by step 312. 
Consequently, the classification class by which current processing is carried out will be 
expressed by the more exact provisional classification code. 

[0064] In step 318 which is processing in the middle of a repetition of processing of a 
single string of steps 312-320 of drawing 4 mentioned above, when judged with the 
classification code which remained without being eliminated by step 317 not existing, it 
shifts to processing of step 321 of drawing 5 . 

[0065] In this case, it is not appropriate to the positive instance eliminated by step 317 
among the positive instances belonging to the classification class by which current 
processing is carried out to express by the provisional classification code till then. Then, 
the processing to the provisional classification code acquired by the processing in front 
of step 317 is ended, and let the provisional classification code be one formal 
classification code (henceforth a partial classification code) of the classification class by 
which current processing is carried out. And another partial classification code is newly 
generated about the positive instance eliminated at step 317. In addition, when two or 
more partial classification codes are generated about one classification class in this way, 
let the classification code which takes the OR of two or more of these partial 
classification codes, and is acquired be the final classification code 107 ( drawing 1 ) 
corresponding to the classification class so that you may mention later. 
[0066] In order to realize an above-mentioned function, the judgment of step 318 serves 
as NO, in drawing 5 , it is step 321 first, and the provisional classification code acquired 
by the processing in front of step 317 is memorized by the case as one partial 
classification code of the classification class processed now. 

[0067] Next, the positive instance used for generation of an above-mentioned partial 
classification code is removed from the set of the positive instance which belongs to the 
classification class by which current processing is carried out at step 322. After that, 
processing of step 303 of drawing 3 mentioned above - drawing 5 of 322 is repeated. 
Consequently, one or more partial classification codes can be determined about the 
classification class processed now. 

[0068] When several m of the positive instance chosen at step 303 of drawing 3 or step 

31 2 of drawing 4 by step 304 of drawing 3 or step 313 of drawing 4 was 0, i.e., it is judged 
with the positive instance which sets in the classification class processed now and is 
chosen above having been lost in the above repetitive operation, as it is the following, 
generation of the classification code corresponding to the classification class processed 
now is terminated. 

[0069] First, when judged with it being m= 0 at step 304 of drawing 3 , step 323 of drawing 
6 explained below is performed as it is. Moreover, when judged with it being m= 0 at step 

313 of drawing 4 , step 323 is performed after step 314 is performed. At step 314, the 
provisional classification code acquired by the processing in front of step 312 is 
memorized as the last one partial classification code of the classification class by which 
current processing is carried out. 
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[0070] At step 323 of dn*wing_6 , the classification code which takes the OR of one or 
more partial classification codes memorized about the classification class processed now 
correspond^ to the classification class, and is acquired is outputted to the 
classification section 108 of d^wingj. as a final classification code 107 corresponding to 

1 u SS - ^ additi ° n ' Wh6n thC nUmb6r ° f the > artial classification codes 

memonzed ,s one, the partial classification code is outputted as a classification code 107 

3S IT IS. 

[0071] Then, it is judged whether there is any classification class which is not yet 
processed at step 324. If the judgment of step 324 is YES. about return and the 
class.ficat.on class which is not processed, a series of processings mentioned above are 
performed by step 302 of drawing . and the classification code 107 corresponding to 
the classification class is generated. new 

3 0 27s^ f e l h «rMn^ atiO , n daSS WhiCh " Pr ° CeSSed " '° St and the judgment of step 

section 1 0fi W T ST* *"* °* drawin « 1 which is '"Active study 

section 1 06 and is depended will be ended. The classification code 1 07 over the 

feature-parameter group 104 which picturizes the skin front face given to study and is 
obtained by inductive study processing in which it explained above is generable with an 
automat.cally and sufficient precision. 

Explanation of concrete example of inductive study processing> drawing 9 - drawings 
are draw.ngs having shown the example of the classification code^rle^ratW^ 
actually performing above-mentioned inductive study processing to the 
feature-parameter group 104. Input data f1 -f6 shown by (a) of each drawing (1) 
mentioned above It corresponds to the feature parameter shown as - (13). and is h (i) A 
c.ass,ficat,on c.ass is shown. Moreover, (b) of each drawing The study result shown by 
carry ,ng out shows the classification code 1 07 over the input data which is the 
feature-parameter group 104. 

[0073] Here, the notation "=>" shows logic, "if it becomes." Moreover. "Otherwise- 
shows the case where neither of the inequalities on the notation is filled. For example 

an<J are h3Ving Sh ° Wn the exam " e * the classification 

code 107 generated automatically, when human being's age is chosen as a classification 

fffi) 7 a 4 nd In th dditi0 ^ in d / aWingS ' 8 Paramet6r Ca " ed the number of branch points 

(f5) and the cond.t,on (fl) of a wrinkling is used as a feature-parameter group 104 

bes.des the leather slot parameter 213 mentioned above and the pore parameter 215 

The former b g,ven as one of the branch point information 21 1 shown in drawing 

^07^/'" o b 7j nSPeCti0n ° f h — being based on predetermined^^ ' 

[0075] ^v^O (b) And tofatlfi (b) Drawing 9 (a) And drawin g 10 (a) if it compares 

s.nce - ,t turns out that the suitable classification code 107 is generated 
automatically so that I may be understood. Drawing 1 1_ and drawing 12 are drawings 

th a e V nL S h eXamP u ° f ClaSSification cod. 107 generated automatically when 

the number of pores ,s chosen as a classification class. In this case, as a feature 
parameter, naturally the number of pores is not used but age is inputted by manual 
actuation every sk.n surface image 1 02. This examp.e can show what number the number 

tim : t which age - er§ ^ is drawing **** ^ *. jzsz 

the class.ficat.on code 107 generated automatica.ly. when the depth of pore is chosen as 
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a classification class. In this case, as a feature parameter, naturally the depth of pore is 
not used but age is inputted by manual actuation every skin surface image 102. This 
example can show how much the depth of pore is at the time of which age. 
[0076] Drawing 14 is drawing having shown the example of the classification code 107 
generated automatically, when the hide depth of flute is chosen as a classification class. 
In this case, as a feature parameter, naturally the hide depth of flute is not used, but age 
is inputted by manual actuation every skin surface image 102. This example can show 
how much the hide depth of flute is at the time of which age. 

[0077] Drawing 15 is drawing having shown the example of the classification code 1 07 
generated automatically, when the number of leather slots is chosen as a classification 
class. In this case, as a feature parameter, naturally the number of leather slots is not 
used, but age is inputted by manual actuation every skin surface image 102. This example 
can show how much the hide depth of flute is at the time of which age. 
Processing of the Explanation of the classification section 1 08> classification section 
108 is very simple, by applying the set of the value of the inputted feature-parameter 
group 104 to each classification code 107 set up from the inductive study section 106, 
extracts the classification code 107 with which are satisfied of the set of the value of the 
feature-parameter group 104, and outputs the classification class corresponding to the 
classification code 107 as a classification class recognition result 109. 
Although the example explained more than example > besides < applies this invention to 
the feature-parameter group 104 extracted from the skin surface image 102 which 
picturizes a skin front face and is obtained, this invention is not restricted to this. 
[0078] For example, this invention is applicable to the feature-parameter group from 
which it is extracted from the image of more various categories. Moreover, for example, 
this invention can be applied to feature-parameter groups, such as groups, such as the 
feature-parameter group about the voice obtained by the voice analysis, for example, 
linear predictor coefficients, a PARCOR coefficient, an LSP multiplier, or a cepstrum 
multiplier, and a group of a formant frequency and amplitude value, and, thereby, the 
classification code for speech recognition can also be generated. 

[0079] Furthermore, for example, a skin surface replica can be scanned by the sensing 
pin using a surface roughness meter, and this invention can also be applied to the 
feature-parameter group extracted from the boom-hoisting value signal acquired as a 
result. 

[0080] Thus, this invention can generate the classification code of the 
feature-parameter group about various physical information with an automatically and 
sufficient precision, and, thereby, can realize accurate classification processing 
(recognition processing). 
[0081] 

[Effect of the Invention] According to this invention, it becomes possible to generate a 
classification code which classifies the age on the picturized front face of the skin with 
an automatically and sufficient precision based on the physical information 
corresponding to physical information, for example, the description information about the 
configuration on the front face of the skin. 

[0082] Consequently, even if it is not an expert, it becomes possible to realize a physical 
information classification system with a high recognition precision. 
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(5) &»<Dg;*<D«*«MIiS 

(6) Biffi<Dm<V¥t%m 

(7) SjtOiUcDS^dM 

(8) &m&mm 

(9) &8t#fc©*iW<Iig 

m.2 o 9&cfttt%mmtzntc®.m*.7*>vv>m 
mam t m vwmnL&ic isifZBmmtD^mR.zf mm 

[0 0 3 2] A»©W*«tt&J»IOJ»*K:»ft?r*fcfi 
^LT, — ARS£>j£l*«\ infi&fcW 

SB© J:.5 te LT j£r?t©i£2 *IWr 5 C £ 
S. 

«DSKbAj*sanii«2 o 9±t, #tej£if$8 2 1 1 tcs 
[0033] — *M<D&miz. bumtmc* &m 

mm{t&mmmmm2 o 9±t% ^teumnmz 1 1 c« 

[0 0 3 4] —IRC, ARSO&JSf*, ADS&fcfttc, j£$t 
{H2 0 9±tc#ffif Z>MmUt-£tirc&WHz7*>h±CD 



So 

[0 0 3 5] gfltOMKi. AfS<D& 

10 #2 0 9±fc#*E**tt*ffcSftfc&i*-fey;*>h±© 
**-T*HilSO»<D»B]0, SMHftJ»*ffiM*2 0 5© 
[0 0 3 6] HRK, ARg<D£l#«, iDfiSh^lc, A» 

fflttfi^zjvaisBat 2 o 9±tc#ft-r5*ffl^{t$nfcA 

[0 0 3 7] HSC AHoMtt, *p»k«fc:, 

[0 0 3 8] *2 1 5tLT(i, J-X 

TC^SnS (10)~(13)O 4fflcDttStfJ&&CDtf£gfl§T' 

so (12)^7L(Dgg$(75^ip<l^ 

^-n^tlc0^?L>'^^-^2 1 5«u JMT<0<kafcbT 

40 ^?LtOBacQ¥^fil 

[0 0 3 9] H8C. ^?Li±, Ara^KWOtoiS^SR^ 

[0 0 4 0] U±lfiWUfc«fc3CbT> HlOWf«/<5 
*-*ttbUigPl 0 3(i, Si/^^-iiZ 1 3Rt>*^7L 
so /<9*-* 2 1 5 kLTWf/^^-jiil 0 4^Sdd 
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<»«*H» i o 6 <DWtw>Mc m i ommm'g® i 
[0041] hha^bsf i o 6 a, mmxti^ ioir 

[0 0 4 2] H<D&m3Xfai 0 7tt, 10 

i o 4 o^tt^nofta^*-*** fc o ? ^fit^ffl 

0 7 tfHRMM£ LT4«Sti*. 
[0 0 4 3] H3— H6tt, »3W*S*Q.a*^-r»f^7 
n-^-M^§ 0 J6«>fc, H3OXf7^3 0 1 tc 

*f*ma$ 103^ ^ti^n^^js^Miii^ 102^ 

[0 0 4 4] fift^T, Xf ^73 0 2 (03) —3 2 4 

me) (otmiz, 1 oe^jtfr-rftoa-e 

[0 0 4 5] Xf'yy3 0 3m Xf7y3 0 

2T»««tlfc««E««StlTV^«»JH^5X»«:JB'r* 
IE*«l©+**&. ffiitc0 2O-ro^S^LTf#?>n^m 40 
*»0««(DiE»«fflWa!IR«n«o StR^TttftjEVM 

[0 0 4 6] 777^3 0 4X11 Xf7y3 0 3T*I 

[0 0 4 7] Xf7?3 0 4©«StfY E S <D»&ti. 
^§§607x7^3 2 3M11C^7U mtEtb so 



[0 0 4 8] Xf7y3 0 4©JpKtfNOOi^, Xf 
k ^3 0 5T% Xf773 0 3T*g«?Sftfcm<B<DIE* 

1 £#2lco#. £*ta^><-*f, . f 

2 > • • f„ tc^-r^^x-^^ (vi , 

VI ' ) „ (V2 x V2 ')>••• , (Vn > 

vn ' ) tcov^T. /J^v^Offl^TPBffi^U A£<^ 

th6<?wsw, *©iE»w«fc»«?r* 1 o 

fl v f2 , • • f„(t mtf N HU3$b/c:(l) - 

(13)T^2n&j£jt^*-*2 1 3Xt^7L^^^ — 
*2 1 5<D?%mmzM$lZtlZffife<Di><D*V$>Z 0 
[0 0 4 9] Xf7^3 0 6m Xf7y3 0 5Tg 

[0 0 5 0] Xf7y3 0 7TU Xf 7^3 0 6^ 
8H&*nS 0 Xf7y3 0 8TH Xf7y3 0 7ia 

[0 0 5 1] Xf 7^3 0 8O«^N0O»^fc:tt; 
Xf7^3 0 5TWW;£ttfcmffl©IE*#Jfflfc»^r;& 

JB«H!lkLT«4«!nfav\ COftft, Xf7^3 1 1 

Xf 7^3 0 3t?gJ?^nfcmffiOiE»CBJ 

ffl*«/a-raiE*«itfi»*stifc*, ntfxf*y:/3o 
3#jtfr«ti* 0 

[0 0 5 2] Xf 7^3 0 8<9¥U5&tfY E S<DW&1±. 

Xf*y73 0 9T% Xf 7^3 0 7 <Djaa<o««*«:«-3 
[0 0 5 3] Xf7^3 1 om Xf7^3 0 9C05S 
t*»W»Jft *0^*7X(cHL2O0jE*M«* 
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? loOIEW{»J«:*O*Tf#P>nS3O<DiE*0U^&S:« 
[0 0 5 4] $1\ 03©Xf7^3 1 OlCffiZ, 04 

coxT-^y3 1 2-e&, ^ssaa^nTv^^a^vx 

t&rjim®l<0iE8Wtf&Vl2nZo ccD3ii#?£nfcIE^0!l 

tlZC tick*). mji^fiA^IR^nS, 
[0 0 5 5] Xf7/3 1 3T-«\ 1 2fl 

tR2ftfcIE*0y©&mtf 0T*$>£>*-'5*\ EP^> Sift© 

[0 0 5 6] Xf-?y3 1 3<D¥U^*<Y E S CD 

mmt LrimtEtitcwc, «t5i6©xf7y3 
2 3©saitcWL, ^ftaaasnxv^^gi^xtc 

[0 0 5 7] Xf7^3 1 3©fiJ^^NOO«-&tC 
tt, Xf'^3 1 5»CfeV>T> Xf'VT'S 1 3fl^ 

-^fi , fi , • • fn icffl-rzT—zmtTffi 

fit<D*t (vi , ai ) , (v2 , O! ) , • • •» (v 

n . on ) <7)^•n ; e*n^c*5v^T'J^^^/^c7)fii«rTfigfiii: 

U S^®^*— * f 1 , f2 , • ♦ fn tfflt 

S7 J -^fitt±l5Sfii©W (vi,/3i). (v! , 

P2 ) . • • (vn , /3n ) co^n^ntcfcvr;*: 

[0 0 5 8] 1 6T?{i> XT7/3 0 6 tie] 

T7^3 1 7T«, Xf7^3 0 7 i:|B]«tC. Xf7 7" 

3 1 6<D&&<Di&micm-3^T. m.wm* 1 o-e&^t? 

*M8S«»JjW*l*£ti*. 
[0 0 5 9] KrVfZ 1 Xf'y7*3 0 8 tm 

mic, xt 7^3 1 i-emf&tti-ficm^tcttmmww 
No^-&ic(i, ma?-rs^5co7.7 i -y7 p 3 2 komii 
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[0 0 6 0] X-r-y^3 1 8 ©«3£tf Y E S ©i§^«, 
Xf7^3 19T% Xf7^3 0 9fcl*g«Hc, 

3 i 7©*ra©e*teai"3s, a^n-ficss^fctfji 
tesaa* nr * 5 x icm? % sEmmoy^wm 

[0 0 6 1] 7J7-V~7Z 2 OT'I^ 1 0fc|H) 

*3Hc, X-r>y^3 l 8^Saso^lcS-5v>T. 

[0062] ccSTosaaicfeoT, ^jaa^nx 

[0 0 6 3] Xf7^3 2 OCDaiiX-r-y^S 1 2lcM 
0. Xf7^3 1 2 — 3 2 otflSOjIsn^cfclcfc 

^fijaa^nT^^^a^^x^^-r^g^s 
*}>< ci-#T?£3o c<d*sjh. ^saa^nrv^^s 

[0 0 6 4] ±a>Lfc:0 4<DXT->y7'3 1 2-3 2 0© 
— m<Dmm<Dm&L<D&*<DWmT'3r>2>* ; r-y-73 1 8 

k*>v>t> xf7/3 i hcx-d xnm^n-fic^ tc 
ftmmmtf&&iste^£miz.-$t\rcm-etia^ m 5 ox 

f-^3 2 1 flMttWcWTTSo 

[0065] coi^ti, ^saa^nTv^^-s^^ 

30 XfcS-rSiE^JOo*.^ Xf7y3 17tit>t» 
5C fctfS^T&fcVN, fCf, Xf7^3 1 7cDufia 

S^^xoioOiE^^^BiJ («T, fff#4HK«EN 
i:V^o ) fc£n3o ^LT, Xf7^3 1 7T8EB&S 
nfciElHHfcO V , fife IC giJcDg|5^««giJA^fig^ 
n5o ^:t3s dCDcfc olC 1 OCD^IB^XICO^T 20 

6*l*iMWRBiJ««» *<D»W* vXtcttJS-rs Shifts: 

0 7 (0 1) tSW. 
[0 0 6 6] ±M<D®m?kfm-?%TcV>\rLs Xf7^3 
1 SCOfJ^NOt^oT^&ti, 05{C33^T, * 
■f, X-r>y^3 2 1 T\ Xf'^3 1 7 <DMmV>®M& 

[0 0 6 7] ->:lC, Xf7^3 2 2T% ^ffla^nT 

^^l.^■S^^x^i:^lLTv^aiE^J£om•&*^, ±^«o 
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±.&Ltcm3<DXT<y73 0 3~0 5<D3 2 

2©©a*^t)ji^n« 0 acorns m&mmztiT^ 

-TSCttfT'itrSo 
[0 0 6 8] J-X±©^jgL5aatcfei/>T. 03CDX-r-y 
^3 0 4X(ia4OXf7y3 13T, 03OXf'^ 
3 0 3X(ii4(DXr7^3 1 2TSS?SnfcIE*0!l<O 

So 

[0 0 6 9] St 5 , 03OXf7y3O4T'm=Offe 

Xf7/3 2 3^Htf^n^c £fc> 04CDX^«y^3 
1 3Tm=0T'$5tM2ti/i:i^ii, Xfy/S 1 
4*^T?nfc^tC, Xf7^3 2 3^Hff?nS, X 
f7?3 1 4Ttt, 777^3 1 2<0!tM<7>j!ttg3;T'lC 

^7X0110 1 -D<DB#ftmm\£ LTI21S^n-5o 20 
[0 0 7 0] 06CDXx>>y3 2 3T'li, m^EWMfEtl 

W&#3S80*|J 1 0 7 i: LT1 1 <0^ s agi5 1 0 8 icfltl^^ 

*a-tc«±, «off^mRM«tf oss^HnHM i 07 
[0071] xf7y3 2 4t% *f£jaasn 

^3 2 40«j£tfYES&&, 0 3 CQX-r-y :/3 0 2 Ic 
mil 0 7tfM^tl5„ 

[0072] Sfta?nrv^t^s^^x*^<^»), 

Xf7y3 2 4OW^N0t!5:5i: < 01O»ttff 
gpi 0 6V^««M6fJH**7t«. CLtHWHUS 
Wft^Hfflaat «fe D , e.nf=^«Sffi^tS 
«LT»5ti*«f*/<5*— 1 0 4 tWTS^MBSi 

r j i o 7 *, asftw^omsfi < ^fig-r « c t « 

So 

<»tt*H«M10*(«S«!lOKW>H9~Hl 5 ft, W 

i o 4icwbT*iSfc±ao»ift*wsa 

S*fr5 C fcte* D£A£*l«5HUM!l 1 0 7 Offlftw 
Lfc0T-&S o =§0<D(a)T-^S*lSA;ft-r-* f i ~ 

*(C**ftU h(i) A^a^7X*^-r o &0<D 

(b) fcUT*sns*ws«*«, W5^aio 

So 50 
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[0073] cc-p. r=>j tiim rftfetfj * 

^LTVSo Sfc, TOtherwise J tt, *<D!H^©±© 

0 9&tf0l 0(i, »S^5Xi:LTAra<D^%^S? 
Lfc^lc, Stt^c^fiSc^ns^S^BiJ 1 0 7©«* 
jSLfc0T?&So 
[0 0 7 4] fcrts, Cfte>©0lC:fcV>T»i, (MR'*?* 
0 4 fcLT, M&Lfc&i*/<7;<— *2 1 3R 
t>*^7L^7^-^2 1 5©Bfrt, #l&S<9& (fs ) 
RULtXDttm (f i ) fcV>-3'<7*-*fefleflI2ttT 

AR3©8US«j: <fc t>^*« cttfTfi. 
[0 0 7 5] 09 (b) RXSm 1 0 (b) 5:09 (a) Rl>*0 

io(a) tit»-rsfc^&a»*ns«fc^c, jg9j&# 
mm&i i o 7 *<g»Wk:^?n*c 0 1 

gnntc^A^ns^RM i o 7 <om«^u 

BUI 0 7<E>W&^Lfc0-efcSo CtO^&tt, 1518^5 

SBflki 0 2*§£, *Utf7ra7MWlcJ:»)A*S 
tiSo c©Wc«fctK Ho*«Ok«lc^?L©j»sitH 

[0 0 7 6] 01 4M\ »)l^7XtLTfil«S% 

t, &st©?£Sfi3g8ffl^e>nf\ &&mmwwmi o 

2flHC» ^tS^v^^T^Sf^tCtOA^^nSo CO 
Wc<fc»K £©^t&©fc#fcftiS©&;£H:£©<e>vvc 

[0 0 7 7] 01 514, ^*7X£LTl£flt<0ft«S 
aunic£j«Sti«5MHIIM l 0 7 OM 

t, &m<Dm*mt&m^c>t\-f, &&mmww»i 02 

<»^gp 1 0 8©^>7i-aa5 1 0 soymmmm^ 
mx-ib*). A*^nftta^7^-^ii o4«t(oi 
mn^vffi 1 0 Bfr&tt£2tifca4HHiiM 1 0 

7 tST(i*6-5ci:fc<};t)> #^^7^-^ffll 0 40 
fitcD^^iHS-rs^^BiJ 1 0 7^rttmL, ^<D»S 
MBU1 0 7tc«*S-rsiHgf t5-S^7X^^ 
S 1 0 9 tLT&jj-tZo 
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[0 0 7 8] 09*tf, *fSW*, J;5««S:Af^- 

JB^«lfl8», PARCOR^St, LSP^K, SKVti, 
y^Xh^A^^iftOffl. ^V^h^i&gfci: Steffi 10 
<Di!§£ EtoftW <5 y — * fflfci* L TSSffl-T S c i: #T- 

[00793 em, gLmmmu-fv 

[0 0 8 0] <r©«fc-5i;:, aWr&WMHRfc 
(bm&9) sringi-rsc 

[0 0 8 1] 

[0082] c<o*sni, *n#fft< tt. «aw»*o 
[0®roismfc!&Bjn 

[0 1 ] *^©HSfi0»JO^i*Sfig0T'35.S o 
[0 2] #3t^*-*tam^C>«tfi£0T*$.£o 

[03] mm^9&m<oW}{fyu-^^-v «-<oi) 

[0 4] »tt*H«iao»f^7n-?-*— h 

[0 5] »^SffiIOftff7D-f+-l< (^©3) 

[0 6] JS»j¥Sffla<0»l^7a-?-v— h (^-<D4) 40 
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[07] M^HBfkaaosm T-fe^o 

[08] «^HK{bffl9<0lW»H (*<9 2) -efc^o 

[09] mt&mtm<DJU*m &vncm-t&ttmmi 

[010] MM¥B«!lJIOA#tt (^tcWTS^aM 
BU^fiScOG!)*© 2 ) ^L?£0T'feSo 

[011] KSiW^sjaaoswj ogTLosucas-rstt 
[012] ffM^BsaaoA^w ot?L©»tewrs# 
[013] AM^sfflaoAi^M (^?w>»sfcwr* 
[014] jsifl^sjasi<o*{*«i (^jsojs^tcga-rs 
[015] mtttsxinojittffl 
[W^oittW] 

10 1 S#A^3SP 
1 0 2 &(S^iDlS{§! 

103 w*/<?><-*ttHja 

104 ««><7*-*ffl 
1 0 5 X'T-y^gP 

1 0 6 «MA¥Btt 
1 0 7 4MWHM 

1 0 8 i&m^ 

109 timt^xwmmt) 

20 1 7— UxgglgB 

202 zzmmi&si.'r-f 

2 03 :7^/i/*$aS8B 
204 yxgfgsgp 

2 0 5 3£DI,£/*^®®& 

2 0 6 2 fiifkap 

207 2ii(bKiSiEm 

2 0 8 SfflifS<tgP 

209 msnt^mmm» 

2 1 0 #0&£SltiJg& 
2 l l ftttAHHH 

2 1 2 ft»i/<5^-*aa» 

2 1 3 * 

2 1 4 sg7L/<5;*-**&tt* 

2 1 5 2§?L/<5*-* 
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